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I n t e r f e r e n c e  and In t e r f e romet ry  
M .  P .  Thelcaekara 
Goddard Space F l i g h t  C e n t e r ,  Greenbe l t ,  Maryland 
I n t e r f e r e n c e  i s  the  term used t o  s i g n i f y  a l a r g e  class of 
phenomena i n  l i g h t ,  and in t e romet ry  is t h e  technique  of h igh  
p r e c i s i o n  measurement based on these  phenonena. O r d i n a r i l y  
r a y s  of l i g h t  c ros s ing  t h e  same po in t  i n  d i f f e r e n t  d i r e c t i o n s  do 
n o t  i n t e r f e r e  wi th  each o t h e r ;  each r a y  is propagated as though 
t h a t  a lone  w e r e  p r e s e n t .  B u t  t h e r e  are c e r t a i n  i n t e r e s t i n g  
cases when they do i n t e r f e r e  w i t h  Lach o t h e r ;  t h e  i n t e r f e r e n c e  
may be d e s t r u c t i v e ,  a s  when they cancel each o t h e r ' s  e f f e c t ,  
o r  may be c o n s t r u c t i v e ,  a s  when they r e i n f o r c e  each o t h e r .  In- 
t e r f e r e n c e  i s  a consequence of l i g h t  being propagated i n  t h e  
form of waves. 
YOUSG ' S EXPERIMENT 
The c l a s s i c  experiment in i n t e r f e r e n c e  is t h e  one performed 
Ly Thomas Young in  1802. A sou rce  of l i g h t  SL ( s e e  f i g u r e  1) cha t  
is  p laced  behind a harrow s l i t  i l l umines  two o t h e r  s l i t s  P and 
Q which a r e  p a r a l l e l  and very  c l o s e  t o  each o t h e r .  A t  some d i s t a n c e  
away i s  a sc rczn  which r ece ives  the l i g h t  from t h e  two s l i t s .  On 
t h e  s c r e e n  i s  seen a series of b r i g h t  and da rk  f r i n g e s .  I f  e i t h e r  
of t h e  two s l iLs is covered t h e  f r i n g e s  d i s a p p e a r ,  and t h e  screen  
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. i s  a lmost  uniformly i l l umined .  The combined e f f e c t  due  t o  t h e  
two s l i t s  is t h a t  a t  c e r t a i n  p o i n t s  t h e r e  i s  no l i g h t  a t  a l l ,  and 
a t  o t h e r  p o i n t s  t h e  b r i g h t n e s s  i s  four times t h a t  due t o  a s i n g l e  
s l i t .  
This  puzz l ing  phenomenon of l i g h t  upon l i g h t  producing darkness  
can be  r e a d i l y  understood by cons ide r ing  t h e  analogous case  of  r i p p l e s  
on t h e  s u r f a c e  of wa te r .  L e t  a continuous series of r i p p l e s  be pro- 
duced by a v i b r a t i n g  metal s t r i p  d ipping  i n  and o u t  of t h e  s u r f a c e  
of water. A l i g h t  f l o a t i n g  body, s ay  a l e a f l e t ,  wobbles up and down 
w i t h  t h e  same frequency as t h e  v i b r a t o r .  The r i p p l e s  sp read  o u t  i n  
widening c i rc les .  I f  now ano the r  v i b r a t o r  of t h e  same f requency  
is brought n e a r  t h e  f i r s t ,  t h e  appearance of t h e  r i p p l e s  is com- 
p l e t e l y  changed. Along certain r a d i a l  l i n e s  s t a r t i n g  from t h e  
two v i b r a t o r s ,  t h e  wa te r  s u r f a c e  seems und i s tu rbed ;  t h e  l e a f l e t  does 
n o t  move i f  p laced  a long  t h e s e  l i n e s .  I n  between t h e s e  l i n e s  t h e  
r i p p l e s  have a very  l a r g e  amplitude.  
A t  po in t  e q u i d i s t a n t  from t h e  two v i b r a t o r s ,  t h a t  i s ,  a long  t h e  
pe rpend icu la r  b i s e c t o r  of t h e  l i n e  j o i n i n g  the  v i b r a t o r s ,  t h e  yaves  
from bo th  a r r i v e  i n  phase.  Both s y s t e m  of waves t end  t o  move 
t h e  w a t e r  up o r  down a t  t h e  same t i m e .  Tiia .amplitude of t h e  waves 
a long  t h i s  l i n e  i s  double t h a t  due t o  e i t h e r  of t h e  systems of waves. 
A t  some o t h e t  p o i n t  s u f f i c i e n t l y  away from the  pe rpend icu la r  
b i s e c t o r ,  t h e  crest  of one system a r r i v e s  a t  t h e  same t i m e  a s  t h e  
t rough  of  a n o t h e r ,  and t h u s  t h e  two s y s t e m s  cance l  each  o t h e r .  




. .  
from t h e  p o i n t  d i f f e r  by (n  + % ) A  , where 'x is t h e  wavelength 
n i s  zero  or a n . i n t e g e r .  Cons t ruc t ive  i n t e r f e r e n c e  occurs  i f  t h e  
and 
pa th  d i f f e r e n c e  is n l .  
An important cond i t ion  f o r  i n t e r f e r e n c e  is t h a t  t h e  two systems 
of waves a r e  cohe ren t ,  t h a t  i s ,  t h a t  they  have always t h e  same phase 
r e l a t i o n  t o  each o t h e r .  I f  t h e  two s l i t s  P and Q i n  Young's ex- 
p e r i n e n t  w e r e  i l l umined  by waves from two d i f f e r e n t  s o u r c e s ,  in- 
t e r f e r e n c e  e f f e c t s  would n o t  be observed. , The reason  i s  t h a t  waves 
produced by two sources  would have no phase r e l a t i o n  t o  each  o t h e r .  
When t h e  two s l i t s  are i l lumined  by d i f f e r e n t  p a r t s  of t h e  same 
wave-front,  a t  any p o i n t  beyond t h e  s l i t  t h e y  always 
a c o n s t a n t  d i f f e r e n c e  i n  phase .  
a r r i v e  wi th  
THEORY 
The mathematical  expression for a p r o g r e s s i v e  wave i s  
where S is t h e  magnitude of t h e  e l e c t r i c  or magnetic f i e l d ,  a l s o  c a l l e d  
d i sp lacemen t ,  a t  t i m e  t and d i s t a n c e  x, a i s  t h e  ampl i tude ,  9 t h e  . 
f requency ,  v t h e  v e l o c i t y ,  and 0: a term depot ing  t h e  phase .  Due 
t o  t h e  s u p e r p o s i t i o n  of two waves, denoted by . s u b s c r i p t s  1 and 2 ,  
Both waves have t h e  same frequency and v e l o c i t y ,  b u t  d i f f e r e n t  am- 
p l i t u d e s  and phases .  x is measured from any a r b i t r a r y  p o i n t .  
The d isp lacement  a t  x=O i s  given by 
s = A cos ( 2 o r v  t +oo, ( 3 )  
where A is  t h e  ampl i tude  and CC t h e  phase of t h e  r e s u l t i n g  wave. 
Expanding t h e  r i g h t  hand s i d e s  of 
equa t ion  ( 3 ) ,  equa t ing  c o e f f i c i e n t s  of cos 2 X v t  and s i n  2 ~ t ,  
squar ing  and adding ,  it is seen t h a t  
equat ion  ( 2 )  wi th  x=O and 
= a2  + a22 + 2a,a2 cos(ctl-a2). (4) 
A s  cos (ul-u2) v a r i e s  between +1 and -1, A v a r i e s  between 
(a, + a21 and (a1 - a,). If t h e  amplitudes a1  and a2 are both  e q u a l  t o  
a ,  t h e  minimum va lue  of A i s  0 and t h e  maxhum va lue -  is 2a. S i n c e  t h e  
i n t e n s i t y  i s  p r o p o r t i o n a l  t o  t h e  square  of t h e  ampl i tude ,  t h e  i n t e n s i t y  
a t  t h e  maximum i s  4 times t h a t  due t o  e i t h e r  wave. The c o n d i t i o n  . 
f o r  maximum b r i g h t n e s s  i s :  dl-oi2 = 2 n n  , which cor responds  t o  a p a t h .  
d i f f e r e n c e  of n h .  
L e t  R and S ,  f i g u r e  1, be  t h e  p o s i t i o n s  of the c e n t r a l  f r i n g e  
and t h e  n t h  b r i g h t  f r i n g e  below R .  Let PQ=s,  RS=x, and l e t  D be 
t h e  d i s t a n c e  of t h e  screen  from t h e  two s l i t s .  
p s 2  - QS2 = [D2  + (X + a ) 2 1  - (D  2 + ( x  -3l2f 
2 2 
= 2xs 
s i n c e  PS + QS is v e r y  n e a r l y  equal to 2D. 
, . . .  
0 
PS - @S = n >  , so  t h a t  1 =; 9. - (5 )  
, Equation (5 )  formed t h e  b a s i s  f o r  t h e  f i r s t  exper imenta l  de t e rmina t ion  
of t h e  wavelength of l i g h t .  
Young's experiment i n  i t s  o r i g i n a l  form i s  d i f f i c u l t  t o  perform 
and f a i l e d  t o  c a r r y  conv ic t ion  when t h e  r e s u l t  w e r e  f i r s t  pub l i shed .  
I f  s = lnm, D= 2rne te r s ,  t h e  d i s t a n c e  between s u c c e s s i v e  f r i n g e s  f o r  
sodium yellow l i g h t  ( A  = 5 . ~ 8 9 ~ 1 0 - ~ c m )  i s  only  1 . 2  a. The i l l u m i n a t i o n  
is  t o o  poor; t h e  f r i n g e s  are too  c l o s e ;  and two f i n e  s l i t s  a t  1 mm 
d i s t a n c e  a r e  d i f f i c u l t  t o  produce. The con t rove r sy  as t o  whether 
l i g h t  i s  propagated as co rpusc le s  o r  waves had e x i s t e d  f o r  over  a 
c e n t u r y  and a h a l f .  Francesco M .  Grimaldi,  who is  regarded  as t h e  
founder  of t h e  wave theory  of l i g h t ,  i n  h i s  book, Physico-Mathesis 
d e  Lurnine, Color ibus  e t  I r i d e ,  published i n  1665, d e s c r i b e s  s e v e r a l  
experiments on d i f f r a c t i o n  and i n t e r f e r e n c e  of l i g h t ,  and p r e s e n t s  
t h e  rudiments of a wave t h e o r y .  Newton d i s c u s s e s  s e v e r a l  d i f f r a c t i o n  
e f f ec t s  i n  h i s  Op t i cks ,  publ i shed  i n  1708; he threw h i s  weight h e a v i l y  
on t h e  s i d e  of t h e  co rpuscu la r  theory  of l i g h t .  Experiments mor,e con- 
v i n c i n g  than those  of Young were needed t o  overthrow a theo ry  
based on Newton's a u t h o r i t y .  B e t w e e n  1814 and 1 8 1 6 ,  F resne l  i n t r o -  
duced two b e t t e i  methods of producing i n t e r f e r e n c e  f r i n g e s ,  he a l s o  
gave a more complete theo ry  of t h e  formation of t h e  fringes ' ,  based 
on t h e  hypo thes i s  of secondary wavelets which was f i r s t  developed 
i n  1 6 7 8  by Huygens.Huygens' hypothes is  w a s  t h a t  eve ry  p o i n t  on a 
wave-front a c t e d  as t h e  sou rce  f o r  a secondary t r a i n  of. waves, and 
t h a t  t h e  envelope  of t h e s e  secondary waves d e t e m i n e d  eve ry  s u c c e s s i v e  
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p o s i i l o n  of t h e  wave-front.  
Tne two improved experimental  arrangements  introduced by 
F resne l  were t h e  b imi r ro r  and t h e  b ipr i sm.  These s o l v e  the  
d i f f i c u l t y  of ob ta in ing  two s l i t s  s u f f i c i e n t l y  narrow and c l o s e  t o  
each o t h e r .  I n  t h e  b imir ror  arrangement,  l i g h t  from a narrow s l i t  
is r e f l e c t e d  by two p lane  m i r r o r s  i n c l i n e d  a t  a small angle  to each 
i 
o t h e r .  Thus t h e  two s l i t s  a re  replaced by t h e  two images of a s i n g l e  
s l i t ,  and t h e  d i s t a n c e  between these  can be a d j u s t e d  by changing t h e  
a n g l e  between t h e  m i r r o r s .  I n  the  b ipr i sm arrangement two small  
a n g l e  p r i s m s  jo ined  a t  t h e i r  base  each produce a small  d e f l e c t i o n  
of t h e  l i g h t  emerging from a s i n g l e  s l i t ,  and t h u s  cause t w o  sets of 
coherent  waves t o  be superposed. A s i n g l e  m i r r o r  may a l s o ' b e  used 
a s  devised  by Lloyd t o  produce i n t e r f e r e n c e  between wave t r a i n s  
produced by a s l i t  and i t s  image. 
APPLICATIONS OF INTERFERENCE EFFECTS 
There are many i n t e r e s t i n g  a p p l i c a t i o n s  of  t h e  p r i n c i p l e  of 
i n t e r f e r e n c e . , , . .  Ref rac tometers  based on i n t e r f e r e n c e  e f f e c t s  'are 
used t o  measure small changes i n l t h e  r e f r a c t i v e  index of t r a n s p a r e n t  
media. I n  t h e  Rayleigh re f rac tometer  (see f i g u r e  2) l i g h t  from a 
l i n e a r  source  S made p a r a l l e l  by a l e n s  L1 is  s p l i t  i n t o  two beams 
by two f a i r l y  wide s l i t s ,  and then  made t o  p a s s  through two similar 
tubes  T1 and T2 .  
are brought t o  a common f o c u s , b y  another  l e n s  L2. 
After t ransmiss ion  through t h e  tubes  t h e  two beams 
I f  t h e  two 
tubes  con ta in  t r a n s p a r e n t  media of the  same r e f r a c t i v e  indey  say  
t h e  sane l i q u i d ,  t h e  c e n t e r  of t h e  f r i n g e  p a t t e r n  i s  formed on the  
. .  
- / -  
2xi.s of t h e  ins t rument .  I f  t h e  r e f r a c t i v e  index of the  l i q u i d  i n  
0r.e of t he  two tubes  is changed, as f o r  exarnple by in t roduc ing  
a s o i v e n t ,  t h e  f r i n g e s  s h i f t  a c r o s s  t h e  f o c a l  p lane  of t h e  viewing 
leas. .By count ing  t h e  number of f r i n g e s  which c r o s s  a r e f e r e n c e  l i n e ,  
t h e  equ iva lcn t  path d i f f e r e n c e  and hence t h e  change i n  r e f r a c t i v e  
indes  can be c a l c u l a t e d .  
f r i n g e  p a t t e r n  t o  i t s  o r i g i n a l  p o s i t i o n  arc a convenient  dev ice  f o r  
c0untir.g t h e  f r i n g e  s h i f t .  
Compensator p l a t e s  M1, M2, which r e s t o r e  t h e  
Xiche l son ' s  method of measuring s t e l l a r  d iameters  i s  ano the r  
a p p l i c a t i o n  of  i n t e r f e r e n c e .  A beam mounted over  t h e  en t r ance  
a p e r t u r e  of a l a r g e  t e l e s c o p e  c a r r i e s  f o u r  m i r r o r s  as shown i n  f i g u r e  
3 .  The arrangement is s i m i l a r  t o  t h a t  of Young's exper iment ,  w i th  
t h e  m i r r o r s  M1,M2 as t h e  s l i t s  and the s t a r  as t h e  sou rce .  The 
d i f f r a c t i o n  image of t h e  s t a r  i s  crossed by i n t e r f e r e n c e  bands 
if Mi and M2 a r e  r e l a t i v e l y  c l o s e  t o  each o t h e r .  
between them is  inc reased ,  t h e  f r i n g e s  become less  d i s z i n c t  and 
A s  t h e  d i s t a n c e  
f i n a l l y  d i s a p p e a r .  This  is  due t o  the f r i n g e  p a t t e r n  due t o  one 
h a l f  of the s t a r  being completely cance l led  by t h a c  due t o  the  o t h e r .  
I f  t h e  d i s t a n c e  between M, and M? - f o r  d i sappearance  of t h e  f r i n g e s  
is  s ,  r t h e  d i s t a n c e  oi" t h e  s t a r ,  d i ts  d iameter ,  and 1 -chc wave- 
l e n g t h  of l i g h t ,  d = 1.22 % - . 
method w a s  Be te lgeuse ,  f o r  which the  bands d isappeared  a t  s = 306.5 cm. 
S u b s t i t u t i n g  v a l u e s  5.75 x 1 0  
A. 
The f i rs t  s t a r  t o  be measured by t h i s  - 
L S - 
-5 cm f o r 3  , and 1 . 7 1 2  x lo2' crn f o r  
r ,  a s  determined from the p a r a l l a x  of Bete lgeuse ,  t h e  diar.cL2r of t h e  
s t a r  is found t o  be  3.918 x 1013 c m ,  which i s  31 p e r c e n t  g resczr  Chan 
ti-.? ?L..;:.eter of  t h c  e a r t h ' s  o r b i t  ioond t h e  S U A .  Seve ra l  ot5,:er nea r  
s u r s  of l a r g e  s i z e  have s i n c e  been measured by t h e  s m e  rr,echod 
m. . 1:11r, f i l m s  of t r m s p a r e n t  inedis produce stri!<ing i n t e r f e r e n c e  
e f fec .cs ,  as f o r  e x m p l e ,  when a f e w  drcips of Sasolcne  are s p i l l e d  
over  a w e t  pavcncr-t. The two wavet rz ins  which i n t e r f e r e  in  t h i s  
c ~ s e  a r e  those  r e f l e c t e d  from t h e  upper s u r f a c e  of t he  o i l  f i l m  and 
fron t h e  wa te r -o i l  i n t e r f a c e .  The  co lo r s  of b n t t e r f l y ' s  wings 
End sea s h e l l s  have a sioii lar o r i g i n .  The so-called Newton's 
r i n g s  a r e  produced >y t h e  air f i l m  between two p a r t i a l l y  r e f l e c t i n g ,  
s p h e r i c a l  s u r f a c e s .  The o p t i c a l  q u a l i t y  oE a g l a s s  s u r f a c e  can be 
t e s t e d  by caus ing  i q t e r f e r e n c e  f r i n g e s  berween it and a s tandard  
T e s t  p l a t e  of h igh  o p t i c a l  q u a l i r y .  ihe f r i r igcs  clre ma logous  t o  
contour  l i n e s  i n  geographica l  u p s ,  each new f r i n z e  i n d i c e t i n g  
deviat ior .  fraia t r u e  f l z t n e s s  by h a l f  a wavelength.  
IKTERFERO?.IETERS 
07 
IF.:erEerometers a r e  i n s t r u n e n t s  of h igh  p r e c i s  ion measure- 
m n c  bzsed on ' the p r i n c i p l e  of i n t e r f e r e n c e .  
d iv ided  i n t o  two o r  no re  beams by p a r i i a l  r z f l c c t i o n  and trrans- 
PLi s s ion ,  2nd Ere recoabined a f t e r  tk,ey Lave z r a v z l l z d  d i f f e r e n t  p a t h  
d i s t n z c E s .  Q: t h z  rany d i f f e i e i i t  t y p a s  oL' -.i .-:e:c'?.eters only  two 
xhich  2 : ~  wide-y used w i l l  be descz1"Jed h e _ - ,  :?.e t i i che lson  i n t e r -  
ferornetsr  LnL &'-- L~~~ Fabry-Perot i n t e r f e r o s e t e r  . 
k beam of l i g h t  i s  
The ? . i ;~>.~Ison  in t e r f e romete r  i s  shown s c h e s a t i c a l i y  i;t f i g c r e  
r i c  l i g h t  from an extended source  is co l l ima ted  by 
-. .. 
_ .  
. .  
a lens L, and f a l l s  on t>-e b c m  s p l i t t e r  M oi" which t h e  hind 
suri"2cc p z r t i a l l y  r e f l e c t s  h a l f  t h e  i n t e n s i t y  upwards and t r a n s m i t s  t h e  
o t h e r  kif. The two h d v e s  of t h e  beam ar2  r e t u r n e d  by t h e  m i r r o r s  
>:, 
of  the lens  L a .  C i s  a compensator p l a t e  s i m i l a r  t o  M ,  which g i v e s  
& 
and >I2,  and t h e  i n t e r f e r e n c e  p a t t e r 2  i s  v i e m d  i n  the .  f o c a l  p lane  
to t h e  Sean from M2 a n e x t r a  p a t h  eqGal t o  t h a t  t r a v e l l e d  by t h e  o t h e r  
bezn i n  t h e  beam s p l i t t e r .  The form of t h e  f r i n g e s  depends on t h e  
a d j u s t n e n t  of t h e  two m i r r o r s  M, and M I f  they  a i e  n o t  q u i t e  a t  
r i g h t  zingles t o  each  othey,and t h e  d i f f e r e n c e  i n  p a t h  of t h e  t w o  
A 2'  
b e a s  i s  small, t h e  image of M, i n  >I forms a t h i n  wedge wi th  t h e  
f r o n t  s u r f z c e  of  M1. 
I 
The f r i n g e s  a r e  s t r a i g h t  and p a r a l l e l  t o  t h e  
apex of t h e  wedge. I f  t he  d i f f e r e n c e  i n  p a t h  i s  l a r g e  t h e  two m i r r o r s  
should be a d j u s t e d  so  t h a t  t h e  image of M29in M i s  e x a c t l y  p a r a l l e l  
t o  X,. I n  this c a s e  t h e  f r i n g e s  are c i r c u l a r .  Each c i r c l e  is  d u e  
to p""cils of l i g n t  which have a cons tan t  i n c l i n a t i o n  20 t h e  a x i s  of 
t h e  lens Ll. 
T x o  of t k z  a p 2 l i c a i i o n s  of t h e  Nichelsar. i n t e r f e r o m e t e r  a r e  of 
h i s t o r i c  inporLznce: t h e  s tzndarZizLt ion  G: Lb.2 meter i n  iems of  
rhe  wiiveler.gth of 1ikhiz and t h e  Xiccelson-Xorley experir.ci:- for 
the 2rLf: of e t k e r .  If one of zhe two m i r r o r s  i s  moved ?-rcl le l  t o  
itself t h e  p a t t e r n  of f r i n g e s  s h i f t s  across t h e  f i e l d  of visw. 
The Z i s p l a c c n e n t  of t h e  m i r r o r  f o r  kach f r i n g e  s h i f t  is  J1/2. 
T i k t k . G d  w a s  f i r s t  used by Michel.son ,nd B e n o i t  i n  1892 f o r  coinparing 
:ne red  l i n e  (6438 A)  of cadmium wiLh t h e  I n t e r n a t i o n a l  P r o t o t y p e  




by o t h e r  GbsXverS.  S i n c e  the wave1en;:th of ? i g h t  is a more r e l i a b l e  
standard and can be measured wi th  g r e a t e r  accuracy ,  it was judged  
d a s i r a b i e  t o  r e p l a c e  t h e  s t a n d a r d n e t e r b ~ a s u i t a b l e  s p e c t r a l  l i n e  as t h e  
s tandnrd  of l e n g t h .  The I n t e r n a t i o n a l  Cozmission of Weiehts and 
Measures formal ly  a2opted i n  1960 t h e  orange r e d  l i n e  of krypton 
86 a s  the  str.adarci and def ined  t he  n e t e r  a s  e x a c t l y  1 650 763.73  
wavelengths i n  vacuuin of this l i n e .  
The Xichelson Morley experiment of 1887 was a n  a t t e m p t  t o  x e a s u r e  
the speed of t h e  e t h e r  "wind" p a s t  t h e  moving e a r t h .  I f  one a m  of  
t h e  i n t e r f e r o a e t e r  is i n  t h e  dircctio:, of t h e  e a r t h ' s  motion r e l a t i v e  
t o  ehe e ther  and the o t h e r  a t  r i g h t  crlglcs t o  t h i s  motion, The r e l a t ive  
r r  LLLerer:ce between t h e  two b e a m  of l i g h t  i s  n e a r l y  L v-/c , ?*th 6.C' 7 2  
wnsrs  L is  t h e  l e n g t h  of each  a m ,  v Fs t h e  v e l o c i t y  of t h e  e a r t h  
and c i s  the v e l o c i t y  of l i g h t .  By floatir?,z i'r.c i n t e r f e r o x e i e r  i n  
corresponding t o  twice  thLs pu;h difzercr-cz sfiould bc oSseived. 
n e g a t i v e  r e s u l t  se rved  as  t h e  b a s i s  f o r  ehe ~i5eo:y of r e l a t i v i t y  
i? recen: a??: i c a t i o n  of t h e  MichelsorA i n t c r f e r c m s t e r  is f o r  
* 
s?ec t rophotomst ry  of cor.?osite s o u r c e s .  T'ne ---'- uiLLhod is e s p z c i a l l :  
. .  . -11- 
,- . 
taaxiaz i s  half  8 wavelength.  With a co:ri>osite source  as i n p u t ,  t h e  
Gu ' ipu t  is. thc: s u n  02 a 1arSZ nunbcr ~f s i n e  Ecnctionff each of thcin 
be ing  due to t h e  energy  i n  a narrow wavelength band of t h e  sou rce .  A 
F o u r i e r  t r a n v f o r n  of t h e  o u t p u t  s i g n i l ,  as may w e l l  be ob ta ined  wi th  
t h e  a i d  of s, d i g i t a l  computer,  gives ehe s p e c t r a l  energy d i s t r i b u t i o n  
of thhe scurce. The  compactness 02 thz i n s t r u m n - c  is a s p e c i a l  advantage 
conpared t o  i n f r a r e d  prism monochrowtors  , and hence s e v e r a l  d e s i g n s  
of 3- L ' & L  L , i n t 2 r f e r o r . e t r i c  s p e c c r o p n o t o x t e r  'cave been developed for 
u s e  ir, s a t e l l i t e s  ar,d space prob-zs. 
of g;lzss or q u a r t z .  The inne r  s i l r faces  i;re o p t i c a l l y  f l a t  and s e m i -  
s i l v e r e d .  Light from an extendzd S~;I:CE: i s  w.de p a r a l l e l  by a 
l e n s  L , passes  through t h e  in , te-"- . r~:2t- .^  i . ~ , .  _ ailZ is fcicussed by ano the r  
l e n s  L A system of  circil lar f r i n s - e s  .3 5s observed i n  t he  foca l  p l ane  
cf L . The path of ai ob l ique  rc.y of l i z h t  iri betwezr, t h e  t w o  p l a t e s  
is shown ir, figure 5 .  I n t e r f e r e n c e  t a k ; ;  p l a c e  bztwce?, t k  d i r e c t l y  
1 
2 '  
2 
of 1 cx szp:z,ticn of p l a t e s  2nd 90  percent  r s f l ec t ance ,  wzvzlengtii 
r e s o l u t i c n  i;: 3ver  a m i l l i o n ;  t h a t  is, two wavelengths  0.005 A 
z?zi-t a t  5CG.S I-: vi11 give c o n p i e t z l y  d i s t i n g u i s h a b l e  r i n g  sysz-cr?.s. 
0 
ij /\ 
cjf ths F z b q - P d r o t  i n t e r 2 e r o s c t e r  Eo: prccisio;; neasurenent oE C.Q.VE- 
leng'ihs of  s p c c t r s l  1 i n e s  . 
1. :*;. Born and. E .  'Yolf, P r i n c i p l e s  0: o--'-- ,I b L C S ,  (Perga:non Press ,  
X-w Y o r k ,  1959) Chapters 7 ,  10 m a  11. 
2 .  Z -  St rong ,  Concepts of Class i c s1  @,>t ICs ,  (W. E. Freema and Co., 
Na t L o x ~ 1  Aeronaueics and Space Adminis t ra t ion  
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T h i s  paper was written a t  t h e  requ2s-l of D r .  R a 3 e r - L  
N. Ecsancrin, Editor, Encyclopedia 02 physics .  T h e  
Encyc loped ia  i s  due  t o  be 
Conpany, New Y o r k .  There 
t h i s  t y p e  b e i n g  p u b l i s h e d  
published by Reinhold P u S i i s h i n g  
i s  EO call fcr an a r t i c l e  of 
as  a NASA document.  
